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Introduction

The lowermost stratosphere, the region in the extra-tropics 
bounded from above by the isentrope corresponding to the 
tropical tropopause, typically 380-390 K, and from below 
by the local tropopause, is a region that has been the focus 
of intense scrutiny in recent years. 





So, why do we careSo, why do we care

Ozone depletion/trends
Water vapor/heterogeneous 
chemistry/radiative effects
Transport of aircraft emissions
Test transport in two- and three-D 
models
Cirrus cloud climatology/lifetime
Gateway to the troposphere and ttl































Use of middleworld data from ozonesondes
• Logan has proposed using ozonesonde data to help constrain 
transport models because of availability of year round data and the 
number of stations in the northern hemisphere.

• Reid et al. analyzed ozonesonde data to suggest that there is an 
increase in the transport of ozone poor air from the UTT, producing 
ozone minima at northern midlatitudes. 

• Newchurch et al. analyzed recent ozonesonde data from four 
USA sites to develop an ozone climatology. They attributed 
enhanced ozone extending into the upper troposphere to localized
tropopause folds. In these cases there was very little gradient in 
ozone across the tropopause. There is no evidence in their analysis 
of data from the Huntsville and Wallops Island sites of unusually 
high ozone in the middle world during summer.









Conclusions
• During early to mid-July over Florida there were episodes during 

which much of the air in the lower stratosphere, from about 410 K to 
350 K, has been isentropically transported from northern mid-
latitudes where it has mixed with air isentropically transported from 
the upper tropical troposphere or TTL as well convectively 
transported from the local troposphere. This interpretation is 
consistent with high ozone values and constrained by H2O values and 
CO2 values consistent with the phases of its seasonal cycle. 

• Evidence of this transport pathway is uniquely illustrated by tracer 
measurements during CRYSTAL FACE . While this pathway has 
been suggested as part of meridional motion associated with summer 
monsoons, it has not been identified by analysis of ozonesondes in 
the ozonesonde network, and is not apparent in other in situ data sets. 
This pathway, is seen here during the summer, when descent in the 
lower stratosphere is minimal. 

• Detailed examination of ozonesonde data might provide additional
evidence of similar equatorward meridional transport.
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